Making a raft with oligomers
pithelial cells differentially segregate proteins to their apical and basolateral surfaces. For some apical localization events, association of glycosylphosphatidylinositol (GPI)-anchored proteins with detergent-resistant rafts is necessary but not sufficient. Now, on page 699, Paladino et al. show that the key for proper protein sorting may be the formation of high molecular weight aggregates of apically targeted GPI-anchored proteins as they segregate into rafts in the Golgi.
The researchers separated rafts on sucrose gradients. The rafts containing apical proteins, like PLAP and GFP-GPI, had a high concentration of protein when compared with rafts with basolaterally targeted proteins. Mutations of GFP-GPI that impaired formation of high molecular weight complexes caused mis-targeting of the protein to the basolateral surface. Using pulse-chase experiments, the researchers found that oligomerization occurred as the protein-laden rafts made their way through the trans-Golgi network.
E
Oligomerization may drive formation of apical vesicles.
Invadolysin opens many doors
n a search for proteins involved in chromosome condensation, McHugh et al. (page 673) have identified a novel metalloprotease, IX-14/invadolysin, that is required for both mitosis and cell motility in Drosophila , and probably also in human cells.
The mutation, identified in a chemical mutagenesis screen, blocks cell proliferation as evidenced by underdeveloped brains and imaginal discs in larvae. It disrupts compaction of both interphase and mitotic chromosomes, such that mitotic chromosomes are hypercondensed in length but with a loose peripheral halo of chromatin. The mutation also results in aberrant spindle assembly and in-I Invadolysin (green) localizes to structures resembling invadopodia.
creased levels of some nuclear envelope proteins. Possible substrates for the metalloprotease that might explain these phenotypes are unknown, but enzyme assays did suggest that invadolysin can cleave the nuclear envelope protein lamin Dm0. By contrast, previous studies of lamin changes during mitosis had focused on phosphorylation.
In human cells, the majority of the protein was in ring-shaped formations that resemble invadopodia. These structures help degrade extracellular matrix and thus aid metastasis. Consistent with a possible role in cell migration, invadolysin localizes to the leading edge of motile macrophages. Returning to Drosophila , the team found that germ cells failed to migrate normally in mutant embryos, indicating that the protein is also involved in cell migration in flies.
Given that invadolysin seems to have its fingers in diverse processes, McHugh et al. hypothesize there are multiple forms of the protein that may be differentially regulated and localized. These forms may link the related processes of cell growth and migration.
The team hypothesizes that oligomerization of the apically targeted proteins in the Golgi helps them to form large rafts that then pinch off on their way to the apical surface. The new hypothesis contradicts work by Polishchuk et al. ( Nat. Cell Bio . 2004. 6:297-307) . In their paper, Polishchuk et al. proposed that apical and basolateral proteins exit the trans-Golgi network together in vesicles targeted to the basolateral membrane, and that the apical proteins are subsequently resorted and transcytosed to the apical membrane. Paladino et al. didn't seen any trafficking of apical proteins to the basolateral surface and suggest that the difference in the results might result from differing culture conditions.
If oligomerization is driving apical segregation, the question remains as to what induces oligomerization. Paladino et al. are currently testing one possibility: that glycosylation or other protein modifications are used to gather together the protein.
